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Resumen 
/D LQWHJUDFLyQ GH HTXLSDPLHQWR \ GLVSRVLWLYRV HQ FpOXODV URERWL]DGDV LQGXVWULDOHV FRQ WHFQRORJtDV GH LQWHUID] GH (WKHUQHW \
GLVSRVLWLYRVGHEDMRFRVWHFRPRVLVWHPDVGHYLVLyQFiPDUDVOiVHUVHQVRUHVGHIXHU]DDXWyPDWDVSURJUDPDEOHV3'$VHWFSHUPLWH
HO GHVDUUROOR GH VROXFLRQHVSRWHQWHV H LQWHOLJHQWHV 6LQ HPEDUJR OD SURJUDPDFLyQ HILFLHQWHGH WRGRV HVWRVGLVSRVLWLYRV UHTXLHUHQ
FRQRFLPLHQWRVPX\ HVSHFtILFRV VREUH HVWRV HTXLSRV VXV DUTXLWHFWXUDV KDUGZDUH OHQJXDMHV GH SURJUDPDFLyQGHGLFDGRV \ GHWDOOHV
VREUHSURWRFRORVGHEDMRQLYHOGHFRPXQLFDFLyQGHVLVWHPDV
(ODUWtFXORGHVFULEH\XWLOL]DXQDGHODVDUTXLWHFWXUDVRULHQWDGDVDVHUYLFLRVPiVLQWHUHVDQWH\TXHPHMRUVHDGDSWDDODVFpOXODV
URERWL]DGDV OD DUTXLWHFWXUD 8QLYHUVDO 3OXJDQG3OD\ 8WLOL]DQGR HVWD DUTXLWHFWXUD HQ HO DUWtFXOR VH KD GHVDUUROODGR XQ EDQFR GH
SUXHEDVEDVDGRHQGRVURERWVLQGXVWULDOHV/RVUHVXOWDGRVREWHQLGRVPXHVWUDQFODUDPHQWHTXHODXWLOL]DFLyQGHHVTXHPDVLQWHJUDGRV
EDVDGRV HQ DUTXLWHFWXUDV 62$ UHGXFH ORV WLHPSRV GH LQWHJUDFLyQ DGDSWiQGRVHPX\ ELHQ D OD LQWHJUDFLyQ GH FpOXODV URERWL]DGDV
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1. Introducción 
/RV URERWV LQGXVWULDOHV VRQ FRPSRQHQWHV QHFHVDULRV HQ OD
PD\RUtD GH ORV VLVWHPDV GH IDEULFDFLyQ DFWXDOHV SDUD OR TXH
UHTXLHUHQ XQ HOHYDGR QLYHO GH LQWHJUDFLyQ FRQ HO UHVWR GH
GLVSRVLWLYRV\HTXLSRVFDGDYH]PiVGLYHUVRV\SRWHQWHV(VWH
UHTXLVLWRGHFDSDFLGDGGHLQWHJUDFLyQKDJHQHUDGRXQUHWRDOD
FRPXQLGDGWHFQROyJLFDSDUDJHQHUDUVROXFLRQHV\VLVWHPDVTXH
IDFLOLWHQ OD LQWHJUDFLyQ \ TXH SRU WDQWR UHVSRQGDQ D OD
GHPDQGD FUHFLHQWH HQ ORV SURFHVRV GH SURGXFFLyQ
SULQFLSDOPHQWHFXDQGRVHWUDWDGHORWHVSHTXHxRVGHGLIHUHQWHV
WLSRVGHSURGXFWRVVLQDSHQDVVWRFNVFRPRVXHOHQWUDEDMDUORV
SHTXHxRVIDEULFDQWHV(QHVWHWLSRGHSURGXFFLyQODDSOLFDFLyQ
GH ORV DYDQFHV WHFQROyJLFRV UHFDH HQ ODV LQJHQLHUtDV H
LQWHJUDGRUHV TXH WLHQHQ XQD IXHUWH QHFHVLGDG GH PHMRUDU OD
HILFDFLD\ OD IOH[LELOLGDGPHGLDQWH ODFRPELQDFLyQGH ORV WUHV
FRQFHSWRVVLJXLHQWHV
 OD XQLILFDFLyQ HQ OD LQWHJUDFLyQ GH WRGRV ORV HOHPHQWRV
WDQWR URERWV LQGXVWULDOHV HTXLSRV GH IDEULFDFLyQ \
WUDQVSRUWH GLVSRVLWLYRV GH HQWUDGD \ VDOLGD GLVSRVLWLYRV
GHHQWUDGD\VDOLGDVHQVRUHVHWFpWHUD
 HODGHFXDGRLQWHUID]SHUVRQDPiTXLQDTXHHYLWHFRQRFHU
HQGHWDOOH WRGRV ORVPHFDQLVPRVGH WUDEDMRDEDMRQLYHO
SDUDHOFRQWUROGHORVGLVWLQWRVHOHPHQWRV
 OD GLVSRQLELOLGDG GH IXQFLRQHV \ PpWRGRV GH
SURJUDPDFLyQ TXH IDFLOLWHQ OD LQWHJUDFLyQ GH WRGRV ORV
HOHPHQWRV HQIRFiQGRVH HQ OD IXQFLRQDOLGDG GHO VLVWHPD
JOREDOHYLWDQGRDVtODGHSHQGHQFLDKDUGZDUH\VRIWZDUH
GHORVHTXLSRVFRPRUHVSHFWRDORVOHQJXDMHVHVSHFtILFRV
XWLOL]DGRVODVH[LJHQFLDVSDUWLFXODUHVGHFDGDXQRHWF
6LQ HPEDUJR KR\ HQ GtD QR VH KD DOFDQ]DGR HO QLYHO GH
IOH[LELOLGDG GHVHDGR HQ OD LQWHJUDFLyQ GH HVWRV VLVWHPDV 6H
KDQ HQFRQWUDGR VROXFLRQHV SDUFLDOHV PHGLDQWH OD
HVSHFLDOL]DFLyQ HQ GLIHUHQWHV iUHDV GH DSOLFDFLyQ R GLFKR GH
IRUPDPiVFRUUHFWDHVSHFLDOL]DFLyQHQORVHTXLSRVHVSHFtILFRV
\VXVIXQFLRQDOLGDGHV3HURHVWDVROXFLyQHVWiPX\OLPLWDGD\D
TXH HVWD IRUPD GH WUDEDMDU HVWi RULHQWDGD D UHVROYHU ODV
IXQFLRQDOLGDGHV H[LJLGDV D FDGD FRPSRQHQWH R HOHPHQWR GHO
VLVWHPDHQYH]GHWUDWDUODIXQFLRQDOLGDGJOREDOGHOVLVWHPD
3DUD ODV LQJHQLHUtDV H LQWHJUDGRUHV TXH DSOLFDQ HVWDV
WHFQRORJtDVHQORVXVXDULRVILQDOHV LQFOXVRDYHFHVSDUDHVWRV
~OWLPRVKD\YDULDVIRUPDVHVSHFtILFDVGHUHVROYHUHOSUREOHPD
/D IRUPDPiV VHQFLOOD \ FRP~Q HV SODQWHDU XQD DUTXLWHFWXUD
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EDVDGDHQFRPXQLFDFLRQHVFOLHQWHVHUYLGRUGRQGHPHGLDQWHOD
ILORVRItD GH SHWLFLyQ \ VHUYLFLR GH IRUPD FRRUGLQDGD SRU XQ
VLVWHPDFHQWUDOVHGLVWULEX\DQODV WDUHDV\IXQFLRQDOLGDGHVGH
FDGDFRPSRQHQWHGHOVLVWHPD
&RQ ORV DYDQFHV UHFLHQWHV HQ ORV VLVWHPDV GH
FRPXQLFDFLRQHV LQIRUPiWLFDV KDQ DSDUHFLGR ODV DUTXLWHFWXUDV
RULHQWDGDV D VHUYLFLRV 62$ TXH SHUPLWHQ LQFUHPHQWDU OD
LQGHSHQGHQFLD HQWUH ORV FRPSRQHQWHV VRIWZDUH 8QD 62$ VH
EDVD HQ HO XVR GH FRPSRQHQWHV DXWyQRPRV TXH HVWiQ
FRPXQLFDGRVVHJ~QXQDILORVRItDGLVWULEXLGD/DGHILQLFLyQGH
XQVHUYLFLRHQODDUTXLWHFWXUDVHGHILQHHQHOQLYHORFRQWH[WR
VXSHULRU OR TXH VLJQLILFD TXH VH RFXOWDQ WRGRV ORV GHWDOOHV
WpFQLFRV\GHLQWHUFRQH[LyQGHODLPSOHPHQWDFLyQGHOVHUYLFLR
$ QLYHO GH GLVSRVLWLYR OD 62$ HVWi HPHUJLHQGR FRPR OD
IRUPD GH DERUGDU OD LQWHUFRPXQLFDFLyQ GH GLVSRVLWLYRV
HPEHELGRV SUHVHQWHV HQ ORV KRJDUHV PRGHUQRV ODV RILFLQDV
LQIRUPDWL]DGDV\ODVLQGXVWULDVDXWRPDWL]DGDV
/DLGHDSULQFLSDOTXHHVWiGHWUiVGHOSDUDGLJPD62$HVTXH
ODV HPSUHVDV RIUH]FDQ FRPRXQSURGXFWR FRQMXQWR XQ HTXLSR
MXQWRDVXVVHUYLFLRVFRPRXQVRIWZDUHPRGXODUHQIRUPDGH
FRPSRQHQWHV LQGHSHQGLHQWHV TXH SHUPLWDQ HO LQWHUFDPELR GH
GDWRV D WUDYpV GH +773 TXH SXHGDQ VHU XWLOL]DGRV SRU RWURV
HTXLSRVYtD,QWHUQHWVLQUHTXHULUODLQWHUYHQFLyQKXPDQD
3DUD HO VHFWRU LQGXVWULDO ORV SURFHVRV GH IDEULFDFLyQ
WDPELpQSXHGHQVHUFRQWURODGRVGHPRGRUHPRWR(VWRLPSOLFD
TXH ORV PHFDQLVPRV GH LQWHJUDFLyQ TXH VH XWLOLFHQ VHDQ
VXILFLHQWHPHQWHUREXVWRV\VHJXURVSDUDJDUDQWL]DUHOFRUUHFWR
IXQFLRQDPLHQWR*HQHUDOPHQWH ORV URERWV LQGXVWULDOHV TXH VH
HQFXHQWUDQ HQ XQD OtQHD GH SURGXFFLyQ VH SURJUDPDQ VLQ
FRQVLGHUDUSRVLEOHVIDOORVRGHIHFWRVHQORVHTXLSRV&XDOTXLHU
VLWXDFLyQ GH HUURU VH JHVWLRQD GHVGH XQ VLVWHPD FHQWUDOL]DGR
TXHHV HO HQFDUJDGRGH VLQFURQL]DU ODVGLIHUHQWHV WDUHDV \ ORV
URERWV 6LQ HPEDUJR VL XQ URERW X RWUR HTXLSR WLHQH XQD
VLWXDFLyQ GH H[FHSFLyQ SXHGH QHFHVLWDUVH PXFKR WLHPSR \
GLQHUR SDUD UHFRQILJXUDU OD FDGHQD GH QXHYR \ VLQFURQL]DU
WRGRV ORV HTXLSRV SDUD UHDQXGDU OD SURGXFFLyQ 3DUD HYLWDU
HVWDVSpUGLGDVXQDDUTXLWHFWXUDRULHQWDGDDVHUYLFLRVSXHGHVHU
XQDVROXFLyQPX\HILFLHQWH\DTXHIDFLOLWDUtDHQRUPHPHQWH OD
FRQILJXUDFLyQ\VLQFURQL]DFLyQGHORVHTXLSRV
(VWDVYHQWDMDVGHOSDUDGLJPD62$VRQD~QPD\RUHVFXDQGR
ODV OtQHDV GH SURGXFFLyQ WLHQHQPXFKRV HTXLSRV TXH DGHPiV
GLVSRQHQ GH XQD DOWD FDSDFLGDG GH SURFHVDPLHQWR 3DUD
SRWHQFLDU\IDFLOLWDUD~QPiVOD LQWHJUDFLyQVHFRQVLGHUDQORV
OODPDGRVGLVSRVLWLYRVOyJLFRV62$TXHQRVRQXQGLVSRVLWLYR
ItVLFR VLQR HO FRQMXQWR GH XQ GLVSRVLWLYR ItVLFR \ XQ EORTXH
XQLIRUPHSHURUHGXFLGRGHIXQFLRQDOLGDGHVGHHVWHGLVSRVLWLYR
'H HVWD IRUPD XQ HTXLSR SXHGH LPSOHPHQWDUVH FRPR YDULRV
GLVSRVLWLYRV OyJLFRV 62$ TXH FDGD XQR RIUHFH XQDV
IXQFLRQDOLGDGHV HVSHFtILFDV XVDQGR HO UHVWR GH HTXLSRV VyOR
DTXHOODVIXQFLRQDOLGDGHVTXHOHVHDQLQWHUHVDQWHV\QHFHVDULDV
3DUD LPSOHPHQWDU XQD 62$ VH SDUWH GH TXH WRGRV ORV
VHUYLFLRVVHKDFHQS~EOLFRVHQHOHQWRUQR62$HVSHFLILFDQGR
ODVIXQFLRQDOLGDGHVTXHSUHVHQWDFDGDXQRGHHOORV$VtWRGRV
ORV GLVSRVLWLYRV OyJLFRV SXHGHQ VHU XWLOL]DGRV SDUD FRQVWLWXLU
XQSURJUDPDGHDOWRQLYHO
(O SUHVHQWH WUDEDMR DERUGD HO GHVDUUROOR GH FpOXODV GH
IDEULFDFLyQ EDVDGDV HQ URERWV LQGXVWULDOHV PHGLDQWH OD
XWLOL]DFLyQGHDUTXLWHFWXUDVRULHQWDGDVDVHUYLFLRV3DUDHOORVH
PRVWUDUiQODVH[SHULHQFLDVUHDOL]DGDVFRQXQDGHODV62$PiV
SURPHWHGRUDV OD DUTXLWHFWXUD 8QLYHUVDO 3OXJDQG3OD\
8313 SUHVWDQGR HVSHFLDO DWHQFLyQ D OD GHILQLFLyQ \
RUTXHVWDFLyQGHVHUYLFLRV
2. Arquitecturas Orientadas a Servicios 
2.1. Introducción 
&RPR VH KD FRPHQWDGR DQWHULRUPHQWH HQ OD DFWXDOLGDG
SRGHPRV HQFRQWUDU HQ ODV FpOXODV URERWL]DGDV LQGXVWULDOHV
DFWXDOHV XQD JUDQ YDULHGDG GH GLVSRVLWLYRV \ FRPSRQHQWHV
PHFDWUyQLFRVFRQXQDJUDQFDSDFLGDGGHFiOFXOR\DXWRQRPtD
FRPR SRU HMHPSOR URERWV VLVWHPDV GH YLVLyQ DUWLILFLDO
DXWyPDWDVSURJUDPDEOHVHWF*RX/XK\.\RYD[(O
.HEEH  +DELWXDOPHQWH VH WUDWD GH VLVWHPDV
FHQWUDOL]DGRV TXH XWLOL]DQ FRPXQLFDFLRQHV FOLHQWHVHUYLGRU
SXQWR D SXQWR EDVDGR HQ HO PpWRGR GH HQFXHVWD /D
FRQILJXUDFLyQ GH HVWRV VH VXHOH UHDOL]DU GH IRUPDPDQXDO OR
TXH SURYRFD TXH HVWR VHD XQD WDUHD ODUJD GLItFLO \ WHGLRVD
3LUHV*RGLQKR\$UD~MR
3DUD HYLWDU HVWRV SUREOHPDV \ SRGHU REWHQHU PD\RUHV
SUHVWDFLRQHV OD FpOXOD LQGXVWULDO GHEHUtD SRGHU LQWHJUDU
PRGHUQDVDUTXLWHFWXUDVGHUHGHV\VLVWHPDVGHFRPXQLFDFLRQHV
EDVDGRV HQ HYHQWRV \ SXEOLFDFLyQVXEVFULSFLyQ 3LUHV 
'H HVWD IRUPD VH SXHGHQ REWHQHU VLVWHPDV LQWHOLJHQWHV
GHVFHQWUDOL]DGRV GRQGH OD FRQILJXUDFLyQ VH SRGUi UHDOL]DU GH
XQD IRUPD FDVL DXWRPiWLFD \ VLPSOH (Q OD ELEOLRJUDItD VH
SXHGHQ HQFRQWUDU GLYHUVRV HMHPSORV TXH OR UDWLILFDQ (Q
5HNHVK  \ %HWWVWHWWHU \ &KULVWRSK  VH SXHGH
HQFRQWUDU XQ UHVXPHQ GH ODV FDUDFWHUtVWLFDV EiVLFDV GH ODV
DUTXLWHFWXUDV 62$SURSXHVWDV SDUD OD GHILQLFLyQ GHO QLYHO GH
GLVSRVLWLYR 3RU HMHPSOR HO SUR\HFWR HXURSHR 6,5(1$
6,5(1$PRVWUyODVYHQWDMDVTXHVHSRGUtDQREWHQHUGH
OD XWLOL]DFLyQ GH HVWH WLSR GH DUTXLWHFWXUDV HQ SURFHVRV GH
DXWRPDWL]DFLyQLQGXVWULDO(Q9HLJD3LUHV\1LOVVRQVH
PXHVWUD FyPR VH SXHGHQ SURJUDPDU FpOXODV URERWL]DGDV
PHGLDQWH62$ \ HQ $KQ HW DO  $KQ HW DO  \
1LHOVHQ \  &KU\VDQWKDNRSRXORV  VH SURSRQH OD
XWLOL]DFLyQGHDUTXLWHFWXUDV62$FRPRPLGGOHZDUHGH URERWV
HQXQDSODWDIRUPDPyYLOLQGXVWULDO
'H ODV GLIHUHQWHV DUTXLWHFWXUDV 62$ TXH VH HQFXHQWUDQ
GLVSRQLEOH DFWXDOPHQWH VH SRGUtDQ GHVWDFDU SRU VX UHOHYDQFLD
FXDWUR Jini -LQL  Decentralized Software Services 
Protocol '663 1LHOVHQ \ &KU\VDQWKDNRSRXORV 
Universal Plug-and-Play 83Q3  \Device Profile for 
Web Services'3:66FKOLPPHUHWDO
Jini HV XQD DUTXLWHFWXUD SURSXHVWD SRU 6XQ 0LFURV\VWHPV
TXHSHUPLWHHOGHVDUUROORGHDSOLFDFLRQHVFRQHOOHQJXDMH-DYD
3DUDSRGHUSURSRUFLRQDUXQD LQGHSHQGHQFLDGH ODSODWDIRUPD
Jini JHQHUD XQD PiTXLQD YLUWXDO FRQ QXPHURVDV OLEUHUtDV OR
TXHSURYRFDTXHVHDQQHFHVDULRVPXFKRVUHFXUVRVGHPHPRULD
(VWRORKDFHSRFRLQGLFDGDSDUDGLVSRVLWLYRVPX\SHTXHxRV
'663 HV XQ SURWRFROR 62$ TXH GHILQH XQ PRGHOR GH
VHUYLFLR GH HVWLOR Representational State Transfer 5(67
EDVDGR WDPELpQ HQ WHFQRORJtD ZHE \ TXH IRUPD MXQWR FRQ
Concurrency and Coordination Runtime &&5 OD PD\RU
SDUWHGHODSODWDIRUPDGHURERWVMicrosoft Robotics Studio
7DQWR 83Q3 FRPR '3:6 GH EDVDQ HQ WHFQRORJtD ZHE \
SURWRFRORVGHUHGHVWiQGDUFRPR7&3,38'3+77362$3
;0/ HWF OR TXH SURSRUFLRQDXQD LQGHSHQGHQFLD WDQWR GH OD
SODWDIRUPDFRPRGHOOHQJXDMHDXWLOL]DU$GHPiVORVIRUPDWRV
;0/VRQDFHSWDGRV\XWLOL]DGRVDPSOLDPHQWHSURSRUFLRQDQGR
PHFDQLVPRV PRGHUQRV GH LQWHUFDPELRV GH GDWRV \
FRPXQLFDFLRQHV

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/D LPSOHPHQWDFLyQ GH ODV 62$ VH SXHGH EDVDU HQ 53&
Remote Procedure Call TXH SURSRUFLRQD XQ HQIRTXH
QRYHGRVR RIUHFLHQGR PXFKDV SRVLELOLGDGHV \ PHMRUDU
GUiVWLFDPHQWH HO GHVDUUROOR GH DSOLFDFLRQHV SDUD URERWV $O
-DURRGL0RKDPHG \$]L]   (O GLVHxR GH SODWDIRUPDV
PLGGOHZDUH SDUD OD DUTXLWHFWXUD 62$ HV XQD D\XGD PX\
LPSRUWDQWH  SDUD DOFDQ]DU OD LQWHURSHUDELOLGDG \ XQ
DFRSODPLHQWR IOH[LEOH \ GH OD DOWD HILFLHQFLD HVSHFLDOPHQWH
SDUD DSOLFDFLRQHV TXH IXQFLRQDQ HQ HQWRUQRV KHWHURJpQHRV
$VtHOWUDEDMRGHXQD62$HVHVWDEOHFHUWDQWRODVSURSLHGDGHV
IXQFLRQDOHV FRPR ODV QR IXQFLRQDOHV TXH LQFOX\HQ
HVFDODELOLGDG ILDELOLGDG IOH[LELOLGDG \ JDUDQWtD GH OD FDOLGDG
GHO VHUYLFLR 4R6 /D 7DEOD PXHVWUD ODV WUHV FDSDV GHO
VRIWZDUHUHODFLRQDGRVFRQHQWHWLSRGHDUTXLWHFWXUDVDVtFRPR
ORVHMHPSORVPiVUHSUHVHQWDWLYRV
7DEOD&DSDV\HMHPSORVVRIWZDUH
1LYHOHV (MHPSORV
62$

6HUYLFLRVPLGGOHZDUH
EDVDGRVHQ5&3

3URWRFRORGHWUDQVSRUWH
83Q3'66

'&20&25%$50,
62$3

7&3,3+773

/DLGHDTXHUHVLGHGHWUiVGHO53&HVKDFHUHOGHVDUUROORGH
ORV VLVWHPDV GLVWULEXLGRV PiV DFFHVLEOHV D WRGRV ORV
SURJUDPDGRUHV /RV 53& SURSRUFLRQDQ DO GHVDUUROODGRU XQD
LQWHUID]FRQHOFyGLJRGHFRPXQLFDFLyQTXHHVORPiVFHUFDQR
SRVLEOHSDUDVLPSOLILFDUXQDOODPDGDDSURFHGLPLHQWR8VDQGR
HVWHFRQFHSWRHOGHVDUUROODGRUQRWLHQHTXHHVFULELUFyGLJRGH
UHG OR TXH HYLWD TXH ORV SURJUDPDGRUHV WHQJDQ TXH VHU
H[SHUWRV GHVDUUROODQGR FyGLJRGH UHG SDUD HVFULELU FRPSOHMRV
VLVWHPDVGLVWULEXLGRVDWUDYpVGHFXDOTXLHUQ~PHURGHKRVWVHQ
XQDUHG
0XFKRVVLVWHPDVKDQLQWHQWDGRLPSOHPHQWDUHOFRQFHSWRGH
53& GH YDULDV PDQHUDV 'H HVWD IRUPD SRGHPRV HQFRQWUDU
YDULDQWHVDPSOLDPHQWHH[WHQGLGDV\XVDGDVFRPRSRUHMHPSOR
&25%$ &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH
'&20 'LVWULEXWHG &RPSRQHQW 2EMHFW 0RGHO -DYD 50,
5HPRWH0HWKRG,QYRFDWLRQR62$36LPSOH2EMHFW$FFHVV
3URWRFRO $XQTXH HVWRV VLVWHPDV VH XVDQ HQ HQWRUQRV
GLIHUHQWHV WRGRV FRPSDUWHQ HO REMHWLYR GH KDFHUPiV IiFLO OD
HVFULWXUD \ HOPDQWHQLPLHQWR GH ODV DSOLFDFLRQHV GLVWULEXLGDV
/D7DEODPXHVWUDODVYDULDQWHVPiVXWLOL]DGDVHOQRPEUHGHO
SURWRFROR\VXVFDUDFWHUtVWLFDVPiVLPSRUWDQWHVGHO53&
&25%$ HV XQD YHUVLyQ GH 53& RULHQWDGD D REMHWRV
&25%$ PiV FRQFUHWDPHQWH*,23 XVD FRQH[LRQHV 7&3,3
SDUD WUDQVPLWLU GDWRV '&20 IXH HO PD\RU FRPSHWLGRU GH
&25%$ +DFH DOJXQRV DxRV ORV SDUWLGDULRV GH HVWDV
WHFQRORJtDV YLHURQ HQ HOODV XQ PRGHOR GH FyGLJR \
UHXWLOL]DFLyQGHVHUYLFLRVHQLQWHUQHW6LQHPEDUJRVLHOFOLHQWH
GLVSRQHGHXQFRUWDIXHJRVRHOVHUYLGRUSUR[\PX\UHVWULFWLYR
TXHVyORDGPLWHFRQH[LRQHV+773ODFRPXQLFDFLyQSXHGHVHU
LPSRVLEOH
(Q -XULF HW DO  VH DQDOL]y \ FRPSDUy HO
IXQFLRQDPLHQWR GH 50, $XQTXH pVWH SURSRUFLRQy XQ
IXQFLRQDPLHQWR PXFKR PHMRU TXH ORV VHUYLFLRV ZHE ODV
DOWHUQDWLYDV GH DMXVWH RIUHFHQ XQDV SUHVWDFLRQHV UHGXFLGDV
$GHPiV ORV VHUYLFLRVZHE VH WHQGUtDQ TXH XWLOL]DU  VL QR HV
SRVLEOH DEULU ORV SXHUWRV GH FRPXQLFDFLRQHV HQ DSOLFDFLRQHV
GLVWULEXLGDV
7DEOD9DULDQWHVGHORemote Procedure Call
5&3 3URWRFROR &DUDFWHUtVWLFDV
&25%$ ,QWHU25%
*,23
&XDQGR VH REWLHQH OD
UHIHUHQFLD D XQ REMHWR
&25%$ SHUPLWH OD
FRPXQLFDFLyQ GLUHFWD FOLHQWH
VHUYLGRU &RPXQLFDFLyQ PX\
UiSLGD1RHVHVFDODEOH

'&20
:LQGRZV
253& 5HTXLHUHGHYDULDVLWHUDFLRQHV
SDUD DFWLYDU \ XVDU HO REMHWR
UHPRWR 8QD YH] TXH OD
UHIHUHQFLD GHO REMHWR VH KD
REWHQLGR HO DFFHVR D REMHWRV
VLQ '&20 SXHGH OOHYDUVH D
FDER GLUHFWDPHQWH GHVGH HO
FOLHQWH1RHVHVFDODEOH

50,
-DYD
-503 %XHQ IXQFLRQDPLHQWR 6ROR
IXQFLRQDFRQHOOHQJXDMH-DYD
5HODWLYDPHQWHHVFDODEOH

62$3
VXFHVRUGH
;0/53&
&XDOTXLHU
SURWRFRORGH
WUDQVSRUWH
$FWXDOPHQWH FRQ OLPLWDGDV
SUHVWDFLRQHV 6REUHFDUJD GH
H[WUDFFLyQ VREUH HO 62$3
DQiOLVLVGH;0/FUHDFLyQGH
REMHWRV DGHFXDGRV \
FRQYHUVLyQ GH SDUiPHWURV (V
HVFDODEOH

62$3 HV XQD HVSHFLILFDFLyQ TXH SHUPLWH ODV
FRPXQLFDFLRQHV HQWUH DSOLFDFLRQHV <LOPD]  /RV GRV
REMHWLYRVPiVLPSRUWDQWHVSDUD62$3VRQODVLPSOLFLGDG\OD
H[WHQVLELOLGDG 3DUD HOOR WUDWD GH DOFDQ]DU HVWRV REMHWLYRV
RPLWLHQGR HQ HO PDUFR GH ORV PHQVDMHV FDUDFWHUtVWLFDV TXH
KDELWXDOPHQWHVHHQFXHQWUDQHQVLVWHPDVGLVWULEXLGRV$GHPiV
HVHWUDWDGHXQDHVSHFLILFDFLyQHVWiQGDUDELHUWDTXHVHEDVDHQ
WHFQRORJtDV DELHUWDV FRPR ;0/ \ +773 SRU OR TXH HV OR
VXILFLHQWHPHQWH YHUViWLO FRPR SDUD SHUPLWLU GLIHUHQWHV
SURWRFRORV GH WUDQVSRUWH 62$3 HV PiV OHQWR TXH &25%$
50, R '&20 6LQ HPEDUJR 62$3 PRGHOD FRUUHFWDPHQWH
W~QHOHVVREUH+773HQFRUWDIXHJRVRSUR[LHV
&RPRVHSXHGHFRPSUREDUHQ4LDQJ'DQ\DQ\;LDRKRQJ
 HO FLFOR GH LQWHJUDFLyQ SDUD HO GHVDUUROOR GH
DSOLFDFLRQHVGLVWULEXLGDVGH VLVWHPDV URERWL]DGRV EDVDGDV HQ
VHUYLFLRV GH PLGGOHZDUH VXHOH VHU ODUJR \ WHGLRVR (Q HVWH
WUDEDMR VH GHVDUUROOy \ DQDOL]y XQ VLVWHPD URERWL]DGR TXH
XWLOL]D VHUYLFLRV EDVDGRV HQ 62$ HQ HO PDUFR RULHQWDGR D
VHUYLFLRVGLVWULEXLGRV&RPSDUDQGRFRQHOWUDEDMRH[LVWHQWHHO
VLVWHPD URERWL]DGR VRSRUWD  PHFDQLVPRV GH SXEOLFDFLyQ
VXVFULSFLyQ\SXHGHHQFRQWUDUGHIRUPDSUHFLVDORVVHUYLFLRV\
GLVSRVLWLYRV
2.2.  Arquitectura UPnP 
(Q HVWH WUDEDMR VH SODQWHD HO GHVDUUROOR GH VHUYLFLRV \
DSOLFDFLRQHV EDVDGRV HQ OD DUTXLWHFWXUD 83Q3 6H KD RSWDGR
SRU HVWD DUTXLWHFWXUD SRUTXH KD VLGR SUREDGD \ YDOLGDGD
GXUDQWH EDVWDQWH WLHPSR HQ HQWRUQRV GH RILFLQD OR TXH
SURSRUFLRQD XQD JUDQ YDULHGDG GH KHUUDPLHQWDV GH GHVDUUROOR
GLVSRQLEOHV$GHPiVHQ$KQHWDOR 9HLJD3LUHV\
1LOVVRQVHSXHGHQHQFRQWUDUHMHPSORVGRQGHVHXWLOL]D
HVWD DUTXLWHFWXUD SDUD HO GHVDUUROOR GH FpOXODV URERWL]DGDV
LQGXVWULDOHV
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/RV HOHPHQWRV EiVLFRV GH XQD UHG 83Q3 VRQ VHUYLFLRV
GLVSRVLWLYRV\SXQWRVGHFRQWURO8QVHUYLFLRHVXQDXQLGDGGH
IXQFLRQDOLGDGTXHSURSRUFLRQDXQFRQMXQWRGHDFFLRQHV\TXH
WLHQHXQHVWDGRGHILQLGRSRUXQJUXSRGHYDULDEOHVGHHVWDGR
8Q GLVSRVLWLYR HV XQ FRQWHQHGRU GH VHUYLFLRV \R RWURV
GLVSRVLWLYRV 3RU ~OWLPR VH WLHQHQ ORV SXQWRV GH FRQWURO TXH
VRQ ORV TXH VROLFLWDQ ORV VHUYLFLRV LQYRFDQGR XQD DFFLyQ GHO
VHUYLFLRRXQGHWHUPLQDGRHYHQWRGHXQDYDULDEOH
/RV SDVRV EiVLFRV TXH FRPSRQHQ OD FRQILJXUDFLyQ GHO
83Q3VRQ
x Direccionamiento ORV SXQWRV GH FRQWURO \ ORV
GLVSRVLWLYRVREWLHQHQXQDGLUHFFLyQ,3YiOLGD
x Descubrimiento ORV SXQWRV GH FRQWURO HQFXHQWUDQ ORV
GLVSRVLWLYRVGHLQWHUpV
x Descripción ORV SXQWRV GH FRQWURO REWLHQHQ ODV
GHVFULSFLRQHV GH ORV VHUYLFLRV TXH RIUHFHQ ORV
GLVSRVLWLYRV
x Control ORV SXQWRV GH FRQWURO LQYRFDQ ODV DFFLRQHV GH
ORVGLVSRVLWLYRV
x Notificación ORV VHUYLFLRV DQXQFLDQ FDPELRV HQ VX
HVWDGR
x Presentación PRQLWRUL]DFLyQ GHO HVWDGR GH ORV
GLVSRVLWLYRVPHGLDQWHODLQWHUID]+70/
3DUD REWHQHU OD GLUHFFLyQ ,3 QRUPDOPHQWH VH XWLOL]D HO
SURWRFROR GH FRQILJXUDFLyQ GLQiPLFR '+&3 3URWRFROR GH
FRQILJXUDFLyQGLQiPLFDGH KRVW8QDYH] ORV VHUYLFLRV \ ORV
SXQWRVGHFRQWUROWLHQHQODVGLUHFFLRQHVVHSXHGHHVWDEOHFHUHO
GHVFXEULPLHQWR3DUDHOORORVGLVSRVLWLYRVRIUHFHQVXVVHUYLFLRV
D ORVSXQWRVGHFRQWURO \ ORVSXQWRVGHFRQWURO HQFXHQWUDQD
ORVGLVSRVLWLYRVHQODUHG(OSDVRGHODGHVFULSFLyQSHUPLWHD
ORVSXQWRVGHFRQWUROREWHQHU OD LQIRUPDFLyQQHFHVDULDGH ORV
GLVSRVLWLYRV(VWRVHKDFHPHGLDQWHOD85/SURSRUFLRQDGDSRU
ORV GLVSRVLWLYRV HQ ORV PHQVDMHV GH GHVFXEULPLHQWR (Q HVWH
HVWDGRHOSXQWRGHFRQWURO\D WLHQH WRGD OD LQIRUPDFLyQVREUH
ODV DFFLRQHV \ ODV YDULDEOHV GH HVWDGR TXH ORV GLVSRVLWLYRV
RIUHFHQ OR TXH SHUPLWH D ORV SXQWRV GH FRQWURO HMHFXWDU ODV
DFFLRQHV HQ HO HVWDGR GH FRQWURO &XDQGR HO HVWDGR GH XQ
VHUYLFLR PRGHODGR SRU VXV YDULDEOHV GH HVWDGR FDPELD ORV
VHUYLFLRVSXEOLFDQHVWRVFDPELRVPHGLDQWHPHQVDMHVHQODUHG
PHQVDMHV TXH VH H[SUHVDQ WDPELpQ HQ ;0/ FRQ HO IRUPDWR
XWLOL]DGRSRUODDUTXLWHFWXUDGHQRWLILFDFLyQGHHYHQWRV*(1$
(Q HO FDVR GH ORV GLVSRVLWLYRV TXH RIUHFHQ SiJLQDV ZHE HO
SXQWR GH FRQWURO SXHGHREWHQHU OD SiJLQD D SDUWLU GH OD85/
HVSHFLILFDGD FDUJDUODPHGLDQWHXQQDYHJDGRU \GHSHQGLHQGR
GH OD SiJLQD SHUPLWLU LQFOXVR YHU HO HVWDGR GHO GLVSRVLWLYR \
HVWDEOHFHUVXFRQWURO
3. Desarrollo de Servicios UPnP para Aplicaciones 
basadas en Robots Industriales 
3.1.  Introducción 
(Q HVWH DSDUWDGR VH YD D SUHVHQWDU ORV PpWRGRV \ ODV
KHUUDPLHQWDV XWLOL]DGDV SDUD HO GHVDUUROOR GH VHUYLFLRV 83Q3
SDUD HO GHVDUUROOR GH DSOLFDFLRQHV EDVDGDV HQ URERWV
LQGXVWULDOHV3DUDHOOR VHPRVWUDUiQSULPHURGRVKHUUDPLHQWDV
TXHSHUPLWHQ ODJHQHUDFLyQDXWRPiWLFDGH ORVGLVSRVLWLYRVGH
ORV VHUYLFLRV 8QD YH] REWHQLGRV ORV GLVSRVLWLYRV ~QLFDPHQWH
KD\ TXH SURJUDPDU ODV IXQFLRQDOLGDGHV GH ORV VHUYLFLRV
RIUHFLGRV SRU GLFKRV GLVSRVLWLYRV 3DUD HOOR VH XWLOL]DQ GRV
KHUUDPLHQWDV TXH SHUPLWHQ OD SURJUDPDFLyQ GH ORV URERWV
LQGXVWULDOHV$%%\)$18&
3.2.  Desarrollo de Servicios UPnP 
$XQTXH HV SRVLEOH HQFRQWUDU RWUDV VROXFLRQHV HQ HVWH
WUDEDMRVHKDQXWLOL]DGRIntel® Tools for UPnP™ Technology
SDUD HO GHVDUUROOR GH ORV GLVWLQWRV VHUYLFLRV >,QWHO @
%DVDGDVHQ0LFURVRIW1(7)UDPHZRUNHVWDVKHUUDPLHQWDVGH
VRIWZDUH OLEUHD\XGDQD ORVGLVHxDGRUHV \SURJUDPDGRUHV GH
KDUGZDUH \ VRIWZDUH D GHVDUUROODU WHVWHDU \ XWLOL]DU VHUYLFLRV
83Q3GHXQDIRUPDPX\UiSLGDVLPSOH\FDVLVLQQHFHVLGDGGH
SURJUDPDU
6LELHQHOSDTXHWHWLHQHGLVSRQLEOHKHUUDPLHQWDVSDUDHO
GHVDUUROORGHHVWHWUDEDMRVHKDXWLOL]DGRODDSOLFDFLyQService 
Author TXH JHQHUD GH IRUPD DXWRPiWLFD HO IRUPDWR ;0/
HVWiQGDU TXH SHUPLWH OD FUHDFLyQ \ OD HMHFXFLyQ GHO VHUYLFLR
&RQ HOOD VH SXHGHQ HVSHFLILFDU ODV YDULDEOHV GH HVWDGR TXH
SHUPLWLUiQORVDUJXPHQWRVGHHQWUDGD\VDOLGDGHORVVHUYLFLRV
$ SDUWLU GH HVWDV YDULDEOHV GH HVWDGR VH SXHGHQ GHILQLU ODV
DFFLRQHVDVRFLDGDVDORVVHUYLFLRV
/D )LJXUD  PXHVWUD HO DVSHFWR TXH WLHQH OD DSOLFDFLyQ
Service Author (Q HVWH FDVR VH WUDWD GH XQ VHUYLFLR TXH
SHUPLWH UHDOL]DU FRQYHUVLRQHV GLJLWDODQDOyJLFR PHGLDQWH XQD
WDUMHWDGHDGTXLVLFLyQGHGDWRV3DUDODJHQHUDFLyQGHO ILFKHUR
;0/GHOVHUYLFLRVHKDGHILQLGRXQDDFFLyQ(VFULELUB7DUMHWD
TXH WLHQH  SDUiPHWURV GH HQWUDGD HO YDORU GH OD WHQVLyQ D
FRQYHUWLU\HOFDQDOGHVDOLGDTXHVHGHVHDXWLOL]DU

)LJXUD  +HUUDPLHQWD Service Author XWLOL]DGD SDUD OD JHQHUDFLyQ
DXWRPiWLFDGHODGHVFULSFLyQ;0/GHOVHUYLFLR
8QDYH]VHKDJHQHUDGRHOILFKHUR;0/GHOVHUYLFLRVyORVH
WLHQH TXH JHQHUDU HO FyGLJR SDUD OD LPSOHPHQWDFLyQ GHO
GLVSRVLWLYR TXH YD D RIUHFHU HO VHUYLFLR 3DUD HOOR HQ HVWH
WUDEDMR VH SURSRQHXQD VHJXQGD DSOLFDFLyQ GH VRIWZDUH OLEUH
Intel Device Builder for UPnP Technologies GH OD OLEUHUtD
Intel® Digital Home Device Code Wizard ,QWHO  6H
WUDWD GH XQD DSOLFDFLyQ TXH SHUPLWH JHQHUDU GLVSRVLWLYRV \
SXQWRV GH FRQWURO SDUD GLIHUHQWHV SODWDIRUPDV D SDUWLU GH ODV
GHVFULSFLRQHV ;0/ GH ORV VHUYLFLRV JHQHUDGRV FRQ OD
DSOLFDFLyQService Author
3DUD H[SRUWDU HO GLVSRVLWLYR GHVHDGR FRQ ORV VHUYLFLRV
Device BuilderJHQHUDGHIRUPDDXWRPiWLFDFyGLJR&SRUWDEOH
WHQLpQGRVH TXH HVSHFLILFDU ~QLFDPHQWH OD SODWDIRUPD GH
GHVWLQR GHVHDGD OD UXWD GRQGH VH JHQHUDUi HO FyGLJR \ HO
HVSDFLRGHQRPEUHVGHOGLVSRVLWLYR

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$XQTXHVHSXHGHJHQHUDUFyGLJRSDUDGLVWLQWDVSODWDIRUPDV
FRPR/LQX[:LQGRZV3RFNHW3&HWFHQHVWHWUDEDMRVHKD
HVFRJLGR OD VROXFLyQ GH 1(7)UDPHZRUN \&SRUTXH HV HO
HQWRUQRGHSURJUDPDFLyQFRQHOTXHVHWUDEDMDHQHOJUXSRGH
LQYHVWLJDFLyQ SDUD HO GHVDUUROOR GH ODV GLVWLQWDV DSOLFDFLyQGH
SURJUDPDFLyQ \ FRQWURO GH URERWV LQGXVWULDOHV /D )LJXUD 
PXHVWUDHODVSHFWRTXHWLHQHODKHUUDPLHQWDDevice Builder

)LJXUD  +HUUDPLHQWD Device Builder XWLOL]DGD SDUD OD JHQHUDFLyQ
DXWRPiWLFDGHGLVSRVLWLYRV83Q3
3.3. Entornos de Programación de Robots Industriales 
3RU OD VHOHFFLyQ GH SODWDIRUPD UHDOL]DGD Device Builder
JHQHUDUiXQSUR\HFWR1(7FRQHOFyGLJRQHFHVDULRSDUDSRQHU
HQ PDUFKD \ SDUDU HO VHUYLFLR GHWHFWDU FXiQGR VH KDFH XQD
OODPDGDDGLFKRVHUYLFLRHWF/R~QLFRTXHUHVWDSRUKDFHUHV
SURJUDPDU HO FyGLJR TXH LPSOHPHQWH OD IXQFLRQDOLGDG
UHTXHULGDGHOGLVSRVLWLYR3DUDHOOREiVLFDPHQWHVRORKD\TXH
PRGLILFDU XQR GH ORV ILFKHURV GHO SUR\HFWR 1(7 TXH VH
JHQHUDHOILFKHURDVImportedService.cs
3DUD HO GHVDUUROOR GH ODV IXQFLRQDOLGDGHV GH ORV VHUYLFLRV
EDVDGRVHQORVURERWVLQGXVWULDOHVVHKDQXWLOL]DGRHQWRUQRV
Robot Application Builder\PCDK
Robot Application Builder5$%HVXQNLWGHGHVDUUROORGH
VRIWZDUH 6'. SDUD URERWV GH $%% 5$% XWLOL]D OD
KHUUDPLHQWD 0LFURVRIW 9LVXDO6WXGLR 1(7 SDUD FUHDU
LQWHUIDFHVGHRSHUDGRUSHUVRQDOL]DGDVWDQWRSDUD3&FRPRSDUD
)OH[3HQGDQW \ SHUPLWHQ DO SURJUDPDGRU GHVDUUROODU
DSOLFDFLRQHV GH FRQWURO GH URERWV LQGXVWULDOHV DFFHGHU D ODV
VHxDOHVGH ORVPLVPRVPRGLILFDU HOYDORUGH ODVYDULDEOHVGH
XQ SURJUDPD HQ FyGLJR 5$3,' FDUJDU SURJUDPDVPRYHU HO
URERWDWUDYpVGHSURJUDPDV5$3,'REWHQHUODVFDUDFWHUtVWLFDV
GHO FRQWURODGRU DFFHGHU DO VLVWHPD GH ILFKHURV GHO ,5& \
WRGDV ODV DFFLRQHV TXH VH SXHGDQ UHDOL]DU VREUH XQ URERW
LQGXVWULDO
5$% HVWi EDVDGR HQ XQD MHUDUTXtD GH FODVHV 1HW
SHUPLWLHQGR XQD SURJUDPDFLyQ &1HW R 9%1HW PiV
FyPRGD \ VHQFLOOD GRQGH FDGD XQD GH HVWDV FODVHV UHSUHVHQWD
XQD HQWLGDG GHO URERW 'H HVWD IRUPD SRU HMHPSOR SDUD
DFFLRQHVTXH UHTXLHUHQXQFLHUWRJUDGRGH VHJXULGDGFRPRHO
DFFHVR D ODV YDULDEOHV GH XQ SURJUDPD5$3,'FDUJDGR HQ HO
URERW LQGXVWULDO KD\ XQD FODVH Mastership TXH FRQWUROD ORV
DFFHVRVGHORVXVXDULRV\FRPSUXHEDVXVGHUHFKRVGHDFFHVR\
FRQWUROVREUHHOURERW\HOFRQWURODGRU,5&HYLWDQGRDVtTXH
GRVXVXDULRVSXHGDQDFFHGHUDODYH]DXQDYDULDEOH
3&'. HV HO VHJXQGR HQWRUQR GH GHVDUUROOR XWLOL]DGR 6H
WUDWD GH XQD KHUUDPLHQWD PX\ SRWHQWH TXH SHUPLWH XQD JUDQ
HILFLHQFLD GH FRPXQLFDFLyQ GH LQIRUPDFLyQ H LQVWUXFFLRQHV
HQWUH HO 3& \ ORV FRQWURODGRUHV GH ORV URERWV )$18&
SHUPLWLHQGR HO GHVDUUROOR GH DSOLFDFLRQHV HQ OHQJXDMHV 1HW
FRPR&R9%
(O3&'.SURSRUFLRQDVHUYLGRUHVGHURERWVGHPDQHUDTXH
VHSHUPLWHHODFFHVRDORVFRQWURODGRUHVGHORVURERWV)$18&
ORTXHSHUPLWHHVFULELU\OHHUYDULDEOHV.$5(/HVFULELU\OHHU
UHJLVWURVQXPpULFRVGH73( DFFHGHU \ FRQILJXUDU ODV VHxDOHV
GH HQWUDGD \ VDOLGD GHO URERW  FDUJDU JXDUGDU \ ODQ]DU OD
HMHFXFLyQ GH SURJUDPDV GHO URERW \ PRQLWRUL]DU VX HVWDGR
DFFHGHU D SRVLFLRQHV GHO URERW \ JHQHUDU WUD\HFWRULDV GH
PRYLPLHQWR PRQLWRUL]DFLyQ GH DODUPDV PDQHMR GH HYHQWRV
HWF
4. Desarrollo de un Banco de Pruebas Experimental para 
Células Robotizadas 
(Q HVWH DSDUWDGR VH YD D SUHVHQWDU XQ EDQFR H[SHULPHQWDO
TXHVHKDGHVDUUROODGRTXHSHUPLWHYDOLGDUD ODVDUTXLWHFWXUDV
62$ FRPR XQD VROXFLyQ JHQHUDO SDUD OD SURJUDPDFLyQ GH
FpOXODVURERWL]DGDVLQGXVWULDOHV
(OGHPRVWUDGRUSURSXHVWR HVXQDHVWDFLyQGH LQVSHFFLyQ \
HQYDVDGR DXWRPiWLFR EDVDGR HQ URERWV LQGXVWULDOHV (O
GHPRVWUDGRU HVWi FRPSXHVWR EiVLFDPHQWH SRU ORV VLJXLHQWHV
HOHPHQWRV
x 5RERW$%%,5%HTXLSDGRFRQODXQLGDGGHFRQWURO
,5&
x 5RERW)$18&/50DWH,EHTXLSDGRFRQ ODXQLGDG
GHFRQWURO5-L%
x  FLQWDV WUDQVSRUWDGRUDV FRQWURODGDV SRU YDULDGRUHV GH
IUHFXHQFLD \ HTXLSDGDV FRQ VHQVRUHV GH SUHVHQFLD \
HQFRGHUV
x ZHEFDPXELFDGDVHQFLPDGHODVFLQWDVWUDQVSRUWDGRUDV

/D IXQFLRQDOLGDG GH OD HVWDFLyQ VH SXHGH UHVXPLU GH OD
IRUPD VLJXLHQWH OD SULPHUD FLQWD WUDQVSRUWD SLH]DV D
LQVSHFFLRQDU 6H WUDWD GH SLH]DV FLOtQGULFDV GH GLPHQVLRQHV
LJXDOHV SHUR GH GRV FRORUHV GLVWLQWRV&XDQGR pVWDV OOHJDQ DO
SULPHUVHQVRUGHSUHVHQFLD ODZHEFDPWRPDXQD LPDJHQ\VH
DQDOL]D(QHO FDVRGHTXH VHGHWHFWH OD H[LVWHQFLDGHREMHWRV
TXH QR SDVDQ HO WHVW GH FDOLGDG HQ IXQFLyQ GH VX FRORU VH
HQYtD DO SULPHU URERW ,5% HTXLSDGR FRQ XQD JDUUD GH
GHGRV XQ YHFWRU FRQ ODV SRVLFLRQHV GH ORV FHQWURLGHV GH ODV
SLH]DVTXHWLHQHQTXHVHUUHWLUDGDVGHODFLQWD
/DVSLH]DVFRUUHFWDVSDVDQDXWRPiWLFDPHQWHDXQDVHJXQGD
FLQWD WUDQVSRUWDGRUD HQ FX\R H[WUHPR VH HQFXHQWUD XQD
VHJXQGDZHEFDPeVWD VHHQFDUJDGH WRPDURWUD LPDJHQSDUD
GHWHFWDUODVSRVLFLRQHVGHODVSLH]DV(VWDLQIRUPDFLyQVHHQYtD
DOURERW)$18&/50DWHTXHHVHOHQFDUJDGRLUFRJLHQGRODV
SLH]DVXQDDXQDSDUDUHDOL]DUHOHQYDVDGRGHODVPLVPDV
/D )LJXUD  PXHVWUD ORV GLVSRVLWLYRV XWLOL]DGRV SDUD HO
GHVDUUROORGHOEDQFRH[SHULPHQWDO
3DUD HO GHVDUUROOR GH OD DSOLFDFLyQ EDVDGD HQ OD
DUTXLWHFWXUD 62$ VH KDQ GHVDUUROODGR  DSOLFDFLRQHV
VRIWZDUHFRUUHVSRQGLpQGRVHFRQORVGLVSRVLWLYRV83Q3GH
OD UHG $%%B,5%B )$18& &RQYH\RU &DPDUD \
6LVWHPD /RV GLVWLQWRV FRPSXWDGRUHV HQFDUJDGRV GH OD
HMHFXFLyQ GH ODV DSOLFDFLRQHV VRIWZDUH HVWiQ FRQHFWDGRV D
XQD UHGGHiUHD ORFDO(WKHUQHW6H WUDWDGHXQD UHGGHDOWD
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YHORFLGDGFRQVZLWFKHV&,6&2VHULHFRQSXHUWRV)DVW
(WKHUQHWFRQYHORFLGDGGH*ESV/D)LJXUDPXHVWUDODV
GHSHQGHQFLDVWHFQROyJLFDVTXHVHWLHQHQHQWUHORVGLVWLQWRV
FRPSRQHQWHVGHOEDQFRGHSUXHEDVH[SHULPHQWDO


)LJXUD%DQFRGHSUXHEDVH[SHULPHQWDO


)LJXUD'HSHQGHQFLDVWHFQROyJLFDVGHOEDQFRGHSUXHEDV
/D )LJXUD  PXHVWUD SDUWH GH ORV GLVSRVLWLYRV 83Q3
GLVHxDGRV\ORVVHUYLFLRVTXHpVWRVSURSRUFLRQDQ


)LJXUD6HUYLFLRV83Q3GLVHxDGRV
3XHVWRTXH ORVURERWV LQGXVWULDOHVGHOVLVWHPDQR WLHQHQ
VRSRUWH QDWLYR 83Q3 HV QHFHVDULR GHVDUUROODU XQD FDSD
VRIWZDUH DGLFLRQDO SDUD LQWHJUDUORV FRPR GLVSRVLWLYRV \
VHUYLFLRV HVWiQGDU 83Q3 HQ OD UHG 'H HVWD IRUPD HO
GLVSRVLWLYR ABB_IRB_140 VH LPSOHPHQWy FRQ XQD
DSOLFDFLyQ VRIWZDUH TXH FRPXQLFD FRQ HO FRQWURODGRU GHO
URERW $%% PHGLDQWH XQD UHG 7&3,3 (O FRQWURODGRU GHO
URERW HMHFXWD XQD DSOLFDFLyQ VHUYLGRUD GHVDUUROODGD HQ
5$3,' $%%  (O GLVSRVLWLYR 83Q3 SURSRUFLRQD
GLYHUVRV VHUYLFLRV TXH DFHSWDQ XQD SRVLFLyQ XQD
FRQILJXUDFLyQ SRVLFLyQ \ RULHQWDFLyQ R XQ YHFWRU GH
SRVLFLRQHV D ODV TXH GHEHUi LU HO URERW OHHU R HVFULELU HO
FRQWHQLGRGHXQDYDULDEOH5$3,'ROHHUXQDVHxDOGLJLWDO
(O GLVSRVLWLYR FANUC HV XQ GLVSRVLWLYR DQiORJR DO
DQWHULRUGHVDUUROOiQGRVHHQHVWHFDVRSDUDODSURJUDPDFLyQ
\HOFRQWUROGHOURERW)$18&3DUDHVWHGLVSRVLWLYRVHKDQ
SURJUDPDGR ORV VHUYLFLRV SDUD HQYLDUOH DO URERW XQD
FRQILJXUDFLyQRXQYHFWRUGHSRVLFLRQHVDODVTXHGHEHLU\
HOVHUYLFLRGHOHHUHOFRQWHQLGRGHXQDYDULDEOH$GHPiVVH
KD WHQLGR TXH GHVDUUROODU XQD DSOLFDFLyQ .$5(/ TXH VH
HMHFXWD HQ HO FRQWURODGRU GHO URERW /D DSOLFDFLyQ VH
FRPSRUWD FRPR XQ VHUYLGRU GH IRUPD TXH XQD YH]
FRQHFWDGR HO FOLHQWH HO GLVSRVLWLYR 83Q3 HVSHUD UHFLELU
SRU HO VRFNHW OD LQIRUPDFLyQ UHODWLYD D SRU HMHPSOR ODV
SRVLFLRQHVDGRQGHpVWHGHEHGHVSOD]DUVH
(O GLVSRVLWLYRConveyor VH LPSOHPHQWy WDPELpQ FRPR
XQD DSOLFDFLyQ VRIWZDUH SDUD HO FRQWURO GH ODV FLQWDV
WUDQVSRUWDGRUDV &DGD XQD GH ODV FLQWDV HVWi DFFLRQDGD
PHGLDQWH XQ PRWRU GH FRUULHQWH DOWHUQD DFFLRQDGR FRQ XQ
YDULDGRU GH IUHFXHQFLD $OWLYDU GH7HOHPHFDQLTXH (O
FRQWURO GH ODV FLQWDV VH UHDOL]D PHGLDQWH XQ 3& HTXLSDGR
FRQ XQD WDUMHWD GH DGTXLVLFLyQ GH GDWRV 3&, GH
$GYDQWHFK *UDFLDV D ORV FDQDOHV GH ODV VDOLGDV GLJLWDOHV
TXHWLHQHHVWDWDUMHWDVHSXHGHSRQHUHQPDUFKD\SDUDUODV
FLQWDV DVt FRPR HVSHFLILFDU HO VHQWLGR \ OD YHORFLGDG GH
DYDQFHGHpVWDV/DSURJUDPDFLyQSDUDHODFFHVRDODWDUMHWD
VHKDUHDOL]DGRPHGLDQWHHOOHQJXDMH&
(O GLVSRVLWLYR CamaraIns VH SURJUDPy HQ & SDUD
FRQWURODU HO DFFHVR D ODV FiPDUDV FRPHUFLDOHV /RJLWHFK
:HEFDPXELFDGDVHQ ODVFLQWDVGH LQVSHFFLyQ\HQYDVDGR
eVWH GHYXHOYH HO Q~PHUR \ OD SRVLFLyQ GH ODV SLH]DV HQ
GLFKDVFLQWDV
(O ~OWLPR GLVSRVLWLYR HV XQ VHUYLFLR TXH VH XWLOL]D SDUD
UHDOL]DU OD LQLFLDOL]DFLyQ \ OD ILQDOL]DFLyQ GH OD FpOXOD
URERWL]DGD \VHHQFDUJDSRUHMHPSORGHFDUJDU\DUUDQFDU
ORV SURJUDPDV TXH VH HMHFXWDQ HQ ORV URERWV LQGXVWULDOHV
$GHPiV WDPELpQ WLHQH XQ VHUYLFLR TXH SHUPLWH OD
ILQDOL]DFLyQGHOVLVWHPD
8QD YH] JHQHUDGRV ORV VHUYLFLRV GH ORV GLVWLQWRV
GLVSRVLWLYRVTXHIRUPDQSDUWHGHODFpOXODURERWL]DGDSDUD
HO GHVDUUROOR GH DSOLFDFLRQHV LQGXVWULDOHV VyOR KDFH IDOWD
UHDOL]DU XQDSODQLILFDFLyQ \ VLQFURQL]DFLyQGH ODVGLVWLQWDV
WDUHDV GH DOWR QLYHO SURJUDPDGDV PHGLDQWH ORV VHUYLFLRV
3DUDHVWHWUDEDMRVHKDSURJUDPDGRXQDDSOLFDFLyQVRIWZDUH
HVFULWDHQ-DYDTXHSHUPLWHODRUTXHVWDFLyQGHORVVHUYLFLRV
GH ODFpOXOD'LFKDDSOLFDFLyQEiVLFDPHQWHHVXQSXQWRGH
FRQWURO83Q3FRQ DOJXQDV KHUUDPLHQWDV DGHFXDGDVSDUD OD
FRQVWUXFFLyQ GH SLODV GRQGH OD SLOD UHSUHVHQWD HO IOXMR GH
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FRQWUROGHODVWDUHDVTXHVHYDQXWLOL]DUSDUDHOGHVDUUROORGH
ODDSOLFDFLyQLQGXVWULDO
&XDQGR VH DUUDQFD HO RUTXHVWDGRU DSDUHFHQ  YHQWDQDV
(Q OD YHQWDQD GHOrquestación de servicios )LJXUD  VH
SXHGHQEXVFDUORVVHUYLFLRVGLVSRQLEOHVHQHVHPRPHQWRHQ
ODUHGSXOVDQGRHOERWyQ³Buscar«´(QODPLVPDYHQWDQD
VH PRVWUDUiQ ORV GLVWLQWRV VHUYLFLRV GHVFXELHUWRV 3DUD
VHOHFFLRQDUORV \ DxDGLUORV D OD OLVWD GH VHUYLFLRV TXH VH
GHVHDQHMHFXWDUVyORKD\TXHSXOVDUHOERWyQ³Añadir´

)LJXUD$SOLFDFLyQGHRUTXHVWDFLyQGHVDUUROODGD
([LVWH XQ WHUFHU ERWyQ Registros TXH FXDQGR VH SXOVD
VH DEUH XQD QXHYD YHQWDQD HQ OD TXH SXHGHQPRGLILFDU HO
YDORUGHORVUHJLVWURVTXHSURSRUFLRQDODDSOLFDFLyQSDUDHO
SDVR GH SDUiPHWURV HQWUH VHUYLFLRV SURSRUFLRQDQGR
YDULDEOHV GH WLSR ERROHDQR HQWHUR UHDO SRVLFLyQ
FRQILJXUDFLyQ\YHFWRUHV
&RQIRUPH VH YDQ VHOHFFLRQDQGR ORV VHUYLFLRV pVWRV
DSDUHFHUiQ HQ OD YHQWDQD SULQFLSDO 6HUYLFLRV D HMHFXWDU
0HGLDQWHORVERWRQHV³Arriba´\³Abajo´VHSXHGHFDPELDU
HO RUGHQ GH OD OLVWD GH HMHFXFLyQ GH ORV VHUYLFLRV 'H OD
PLVPD IRUPD VL VH GHVHD HOLPLQDU XQ VHUYLFLR GH GLFKD
OLVWD VH GHEH VHOHFFLRQDU \SXOVDU D FRQWLQXDFLyQ HO ERWyQ
³Quitar´
&RQHOERWyQ³Arg´VHSXHGHQDVLJQDUORVDUJXPHQWRVGH
HQWUDGD\VDOLGDGHOVHUYLFLRVHOHFFLRQDGRHVSHFLILFDQGRHO
WLSR\HOUHJLVWURDXWLOL]DU/D)LJXUDPXHVWUDODYHQWDQD
TXH VH DEUH FXDQGR VH VHOHFFLRQDU HO ERWyQ GH ORV
DUJXPHQWRV (Q pVWD VH SXHGH DSUHFLDU FyPR VH SXHGHQ
HVSHFLILFDUORVSDUiPHWURVGHHQWUDGD\VDOLGDGHOVHUYLFLR
ORTXHSHUPLWHFRPXQLFDUXQVHUYLFLRFRQRWURPHGLDQWHORV
YDORUHVGHORVUHJLVWURV

)LJXUD9HQWDQDGHDVLJQDFLyQGHSDUiPHWURVGHORVVHUYLFLRV
/RV ERWRQHV GH OD SDUWH LQIHULRU GH OD YHQWDQD GH ORV
VHUYLFLRVDHMHFXWDUSHUPLWHQ DUUDQFDU\SDUDU ODHMHFXFLyQ
GH ORV VHUYLFLRV $GHPiV HO RUTXHVWDGRU SURSRUFLRQD
WDPELpQ OD SRVLELOLGDG GH HVWDEOHFHU EXFOHV \ YHULILFDU
FRQGLFLRQHVPHGLDQWH ODV WtSLFDV HVWUXFWXUDV GH FRQWURO GH
IOXMRwhileHif
/D)LJXUDPXHVWUDXQHMHPSORVLPSOHGHRUTXHVWDFLyQ
GH VHUYLFLRV SDUD OD HVWDFLyQ GH LQVSHFFLyQ GH OD FpOXOD
URERWL]DGD(Q HOOD VH SXHGH REVHUYDU FyPR VH OODPD D OD
LQLFLDOL]DFLyQGHOVLVWHPD\SRQHHQPDUFKDODSULPHUDFLQWD
WUDQVSRUWDGRUD 'HVSXpV VH HQWUD HQ XQ EXFOH while FX\D
ILQDOL]DFLyQ VH FRQWUROD PHGLDQWH XQD VHxDO GLJLWDO GHO
URERW(VWDVHxDOHVWDUiFRQWURODGDSRUHOXVXDULRTXHHVHO
TXH LQGLFD FXiQGR ILQDOL]D OD HMHFXFLyQ GH OD FpOXOD
URERWL]DGD
(Q GHO EXFOH VH WRPD XQD LPDJHQ \ VH DQDOL]D
SURSRUFLRQDQGRHOYHFWRUGHODVSRVLFLRQHV\Q~PHURGHORV
REMHWRV TXH VRQ QHFHVDULRV UHWLUDU 3RVWHULRUPHQWH HVWD
LQIRUPDFLyQ HV VXPLQLVWUDGD DO URERW SDUD TXH UHDOLFH ORV
PRYLPLHQWRVQHFHVDULRVSDUDHOLPLQDUGLFKRVREMHWRVSDUD
HYLWDUTXHOOHJXHQDODHVWDFLyQGHHQYDVDGR
3RU~OWLPRVHKDFHXQD OODPDGDSDUD OD ILQDOL]DFLyQGHO
VLVWHPD HQFDUJiQGRVH SRU HMHPSOR GH SDUDU OD HMHFXFLyQ
GHO SURJUDPD 5$3,' GHO URERW \ SDUDU OD FLQWD
WUDQVSRUWDGRUD

)LJXUD(MHPSORGHRUTXHVWDFLyQGHVHUYLFLRV

5. Conclusión 
(O REMHWLYR SULQFLSDO GH HVWH DUWtFXOR KD VLGR GHVFULELU
XQD GH ODV DUTXLWHFWXUDV 62$ SURSXHVWDV UHFLHQWHPHQWH \
YHULILFDU VX XWLOLGDG HQ DSOLFDFLRQHV LQGXVWULDOHV UHDOHV
FRPRHV ODSURJUDPDFLyQGHFpOXODVURERWL]DGDV3DUDHOOR
VH KD GLVHxDGR XQ EDQFR GH SUXHEDV H[SHULPHQWDO SDUD
LPSOHPHQWDUXQDGHODVWHFQRORJtDV62$PiVSURPHWHGRUD
83Q3
&HQWUiQGRVH HQ OD DXWRPDWL]DFLyQ LQGXVWULDO \
HVSHFLDOPHQWH HQ OD SURJUDPDFLyQ GH FpOXODV URERWL]DGDV
LQGXVWULDOHV 83Q3 SXHGH SHUPLWLU D ORV LQJHQLHURV GH
FRQWURO FRQFHQWUDUVH HQ VXV KDELOLGDGHV \ H[SHULHQFLDV
YLVLyQSRUFRPSXWDGRUSURJUDPDFLyQGHURERWVFRQWUROGH
IXHU]D HWF XWLOL]DQGR HO OHQJXDMHSODWDIRUPD SUHIHULGR
$GHPiVFRPRVHEDVDHQWHFQRORJtDVHVWiQGDUOHVSHUPLWH
GHGLFDU PHQRV WLHPSR \ DWHQFLyQ D WDUHDV FRPSOHMDV GH
LQWHUFRQH[LyQ GH ORV GLVWLQWRV GLVSRVLWLYRV TXH FRQIRUPDQ
ODFpOXODURERWL]DGD
$O SRGHUVH EDVDU HQ VHUYLFLRV SUHYLDPHQWH
LPSOHPHQWDGRVVHKDFRPSUREDGRTXHODSURJUDPDFLyQGH
HVWH WLSR GH FpOXODV LQGXVWULDOHV XWLOL]DQGR DUTXLWHFWXUDV
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62$SDUDHVSHFLILFDUODOyJLFDGHOVLVWHPDQRVyORSHUPLWH
UHGXFLUHOWLHPSRQHFHVDULRSDUDUHDOL]DUODFRQILJXUDFLyQ\
SURJUDPDFLyQGHDSOLFDFLRQHVLQGXVWULDOHVVLQRTXHDGHPiV
SHUPLWH TXH HVWD SURJUDPDFLyQ VH SXHGD UHDOL]DU GH XQD
IRUPDPX\IiFLOHLQWXLWLYDSRULQFOXVRXVXDULRVQRH[SHUWRV
HQ OD PDWHULD $GHPiV VH SXHGHQ HQFRQWUDU \ XWLOL]DU
VROXFLRQHV GHVDUUROODGDV SDUD ORV FRPSRQHQWHV PiV
LPSRUWDQWHV GH ODV FpOXODV FRPR URERWV FiPDUDV
DXWyPDWDVVHQVRUHVLQWHOLJHQWHVHWF
/D VROXFLyQ SURSXHVWD SHUPLWH WDPELpQ H[WHQGHU HO
FRQFHSWRGHSOXJDQGSOD\GHODVDUTXLWHFWXUDVRULHQWDGDVD
VHUYLFLRVDOFRQFHSWRSOXJDQGSURGXFHVLQPiVTXHDxDGLU
ORVGLVSRVLWLYRVDOFRQMXQWRGHVHUYLFLRVTXHFRUUHVSRQGHD
ODV IXQFLRQDOLGDGHV GH OD FpOXOD HQ SDUWLFXODU $Vt ORV
VLVWHPDV GH IDEULFDFLyQ GHEHQ SUHSDUDUVH SDUD XVDU ORV
QXHYRVVHUYLFLRVSDUDHPSH]DURPDQWHQHUODSURGXFWLYLGDG
'H HVWD IRUPD HO WUDEDMR SUHVHQWDGR KD PRVWUDGR TXH OD
WHFQRORJtD83Q3WLHQHFDUDFWHUtVWLFDVLQWHUHVDQWHVTXHFDVDQ
ELHQ FRQ HO HQWRUQR LQGXVWULDO \ ODV QHFHVLGDGHV GH
VROXFLRQHVGHSURJUDPDFLyQGHDOWRQLYHO
English Summary
Development of Industrial Robots Based Applications 
by SOA Universal Plug-and-play Architecture.

Abstract 

7KHHTXLSPHQWLQWHJUDWLRQDQGGHYLFHVLQLQGXVWULDOURERWLF
FHOOVZLWK(WKHUQHWLQWHUIDFHWHFKQRORJLHVDQGORZFRVWGHYLFHV
VXFK DV YLVLRQ V\VWHPV ODVHU FDPHUDV IRUFH VHQVRUV
SURJUDPPDEOHFRQWUROOHUV3'$VHWFDOORZVWKHGHYHORSPHQW
RI SRZHUIXO DQG LQWHOOLJHQW VROXWLRQV +RZHYHU WKH HIILFLHQW
SURJUDPPLQJ RI WKHVH GHYLFHV UHTXLUH VSHFLILF NQRZOHGJH
DERXWWKHPWKHLUKDUGZDUHDUFKLWHFWXUHVSHFLILFSURJUDPPLQJ
ODQJXDJHV DQG GHWDLOV RI VSHFLILF ORZOHYHO SURWRFRO
FRPPXQLFDWLRQ V\VWHPV 7KH DUWLFOH GHVFULEHV DQG XVHV D
VHUYLFHRULHQWHG DUFKLWHFWXUH  8QLYHUVDO 3OXJDQG3OD\ ,W LV
RQH RI WKHPRVW LQWHUHVWLQJ DQGEHVW DGDSWHG WR URERWLF FHOOV
8VLQJWKLVDUFKLWHFWXUH LQ WKLVDUWLFOH LWKDVEHHQGHYHORSHGD
WHVW EDVHG RQ WZR LQGXVWULDO URERWV 7KH UHVXOWV VKRZ FOHDUO\
WKDW WKH XVH RI VFKHPHV EDVHG RQ 62$ UHGXFHV LQWHJUDWLRQ
WLPHV DGDSWLQJ YHU\ ZHOO WR WKH LQWHJUDWLRQ RI LQGXVWULDO
URERWLFFHOOV

Keywords: 
LQGXVWULDO URERWLF FHOOV SURJUDPPLQJ VHUYLFHRULHQWHG
DUFKLWHFWXUHURERWLFV\VWHPVVPDOODQGPHGLXPFRPSDQLHV
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